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Abstract of JP2001291230 
PROBLEM TO BE SOLVED: To provide a 
magnetic recording medium which has high 
coercive force, is satisfactorily small in medium 
noise and on/from which information can be 
recorded/reproduced at high signal/noise(S/N) 
even when information is recorded on this 
medium in high density. SOLUTION: This 
magnetic recording medium has a nomnagnetic 
substrate, a nonmagnetic metallic underlaid 
layer, which is formed on one main surface side 
of the nonmagnetic substrate and contains 20 
atomic % or more Ru, and a magnetic layer 
which is formed on the nomnagnetic metallic 
underlaid layer and has a metallic magnetic thin 
film. 
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1 

JtfE#8St£2«W-£ffiW-^ric£ix, R u 2 0 a t 
[fi*JS2] ±|E*»tt*«Ti«UBtt, ****** 

[ffl#JS4 ) ±E*»tt^*T«Ui«:, Cr, Ti, 
T a , Z r , Hf , F e , C o , Mn , Si, A 1 , A 
g, AuMI rd>5)Itfii5'M<tt-ti:RuJ: 
<0-&-&A»f>J!c5, ^^&4 , ©RucDiiaj55Ufc3r5 0 a t 

% u*_h i - j- 6 r t t -r z> II #js i fsffiroamwe^ 

V, NbS0 ! B*^ItfWM<H-liRui:O 20 

0. S^^©Ru©«M2 0a t% 
U±. k -T 5 r k *%fWi t-t 5fS*5 1 KttafitftlBttttE 

fro 

Pd, Pt, YS.t>*C^^iStfn-5^^< 1 1— St R 
u t<D-£&frbt£K) , S^ffORutDMltSrSO 

[»#*7] ±ie#S£t±&JBT±ti!Jf fi, 
Xit-^comfStiti: 0 . 2~ l o a t%it5r 

= » 5«itSr«ri6 LTftS r t 4 1 IS 

[I**ill0] _hfE®Hfc*8}»i S i O, , AI.O,, T 
iO.> Ta 3 0 3 , ZrO, Y 2 0 3 St/M g ibStf 40 
*t5'>&< it— «t?*> 9, iiE^fcfjfiT i N, B 
N, A1N, S i J N ( MTaNii^itfil5'>*<i 
t-lTfc*), Kft«S iC, TiC, B, CSVT 

cm** 1 1 ] ±mm&mtt. &&.<n&m&imm 

£, Pt, P dXt/N i frb&t£frl£ / J>?£ < ir t — 
[ft*JSl2] _LfE8St£Jf fi, Cr, Mo, W, V, 50 
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N b, Zr, H f , Ta, Ru, Rh, I r , Ti, 

B, PRXfCfrbi&tttlZ'PteK tt-S«rO. 5~2 

5 a t%(Dmm-Q^mi-^>^ k*&®.k-r zm&mim 

0. 2~i 5 a tyoroffiit'^ttsri^iStts 
[»#ifl4] ±8E«ttS«:, ■Wk«B, »t*atr« 

J* L T * 5 i i: «r#* J: i" S «*S 1 fBttOflKKRflMK 

5r, R u ^ffc^VMiA I, Ti, V, C r , F e , M 
n, Co, Ni, Cu, Y, Zr, Nb, Mo, Rh, 
Pd, Ag,Hf,Ta,W, Ir, Pt,Au, S 

1, B&XfiCfrbm&tiZ'PteK k t— liRu i:d^f> 

m i -r s ft* js i ie« <omis&m 

[11*1116] ±%&&Wimti. Cr, Mo, W, T 
i, Ta, Nb, Ni, Cu, A 1 , V, Zr, Hf, 

C, BMSiH45Il^i'-/t> SiOa, A 
l 2 O a , T1O2, Ta.Oa, ZrO, YsC&tttrfg 
OCD$Hfc^, T i N, BN, A 1 N, S i, N, .R.T/T a 
NWitffc^j&^iiS i C, T i C, B, CSt/T a CCO 

a»e>»tf*t.5'>fc< £ fc ix-ci^ajK 

< fi, 3!£Jfl l ^at^SKJB 2 ^A-^bltf 

Tro^Tt*, r u * 2 o a t %Kk±-£m-rz>#m&& 

[00 0 1] 

[*w©«-r4SE«4>w] **wtt, &mm<&mm&ft 

[0 0 0 2] 

lirUTIi, ±t UT, Wx.fi, #9S^9- 2 5 9 4 1 
9^«-^«fM¥9-2 4 5 3 3 7*^«KE*51x5 
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3 

Co&XfP ti£</MiC r £±Jj£#i: LtTa, 
[0 0 0 3] feBKKRflfcttfeOBtttpfc: 

«, M*m#***mibi£zitibs m&mtLxiti. 

Sr K * 5 * tt , mfk&f5.mij&e>± # ft &JS IBflS* 

[ 0 0 0 4 J 0IJ;itf, «fB8*P 10-255249 #4k$B 10 
KlMtSixSJ: Co§(Oi8ttjtIi:Sm^©t± 

9 2 6 3 7{ClS«$iX^J; OiC CotPttCD&mffl 

[0 0 0 5] £fc, JftSH»<0*»Srg»-tt<U^ffit L 

1 3 5 6-5§-£:f8tfE«c£;}x5 <t 51-, CotPtlV^tt 

pdi **z-E.^mm u s$tiJi^is^aji«itiwi-s r 

[00 0 6] 20 

3t£, SSttS^iS«fi6^)Sr^2)fc», CoSm^C 
o P t -o-^co <t 5 fc»ft«*»*ttO*# fc&MIRMfrfr 

oSm^CoPt^Ml^Sl^ flt«IBfttt# 

[0 0 0 7] U6»L*]i«e>, SI«1Bfttt#«rJt|f(6(lil!fi 
AttTtiLrutH, ttttitwfeJitt^o*** 30 

L4?„ CotPt^v^iPdiSriaaiLt 

fflZ-l/i Journal of Magnetic Society of Japan VOL 
18, Supplement, No. SI (I994)p. 103ldf5<c^tL'5 J: P 

X&jz%^z.btf*atbtix^?> a 
[0 0 0 8] tZX\ *mm\*. ±i&L1t±5t£'l£&<D 

S5VMt#*|-y-YXit (S/N) T-tE^??^T*t^®^IS 40 

[0 0 0 9] 

tt*«©-±E«fc»/*£tt.5i:i:fcfcRu«:2 0a t 

M b Srfit x. 3 z. b i: -f 5 t ©t-fc 5, 
[0010] W±©<fc 5 fc*J«£;h.fc*»0ifc«5«$5 50 
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SE®8£#ttU R u * 2 0 a t %W-h-&*i-S^1ft^JS 
T«UB «4ttSroS$JliBr6H44-l6]±$-Br 

ifcjt, lJMM2fl«tt|s-ett» R u Sr 2 0 a t %Ui±**Tt- 
5 #«te&*TttJB ^ttJf ^WBStatfiT- 

P^a^lfttiaflMB&ffiM^Sr iris-eta. 

[0011] Sfc, *XBK:{&Sttft1Bfttttt0«&£- 
*BSttS«<75— ^SffiiJlc l 0 OtWT^ttTT* 
R u £ 2 0 a t %»±-&*i-S*«ttA«T«fi«S:JBfl8 

u i o ox;sxT<ofkWTX'±ftftm&&mm 

[0 0 12] l£X±<DX 0izmi&£iritz*&WI,Z&Z>®Z.% 
^tH'frl 0 0X;£XT<DMmX'Ml&VXb. Ru£2 0 

[0013] 

[0014] ^gS^jgffl L.fcflMME»Jfc#tt:, Bit 
^i-«t 5 fc» ^«t£S« l t . *«H*affi l Jbfc:»fifc$ 

tt, Rut20a t %Kt±©S"j-g-e-g-^rbfc^tt&jR 
&#mzG-rz>izmmm3 b&ffiz.x\,^z> 0 :© 

lt^ittMTii2i:0|ICCr, Mo, W, T 
i, Ta, V, Nb, Zr, Hf, B, CRXfS i WtE 

[0 0 15] r<756imfa®iaEfls{C*JI/>T, »tt#lT 
«fiS2Ji, Ru4;20a t %W±-^* LTV^ fcfe, M 
&f5 3<D& : mjj$:±mz.i8lJa£ltZ>Zbfi*X'£Z> 0 £b 
fc, ^®Ett^«Tttie2«, E£tt/l3£«j&-r5®£tt|i 

[0016] ^tt^JSTift^ 2 (4, R u 5r 2 0 a t % 

Tlffig 2 ICH:, R u W^^5c^^ 8 0 a t 

[0 0 17] IWatt&«T*JB2»^*$*L5R u!£W 
<£>5iMb Ltli, Cr, Ti, Ta, Zr, Hf, F 
e, Co, Mn, Si, A 1 , Ag, AuMl r (tl 
T> iixf>«)5c*SrJ(Sl»i:#i-S. ) *»e>»ffixa^ 
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&TfcoTtsv\ m \m<r>7tmt R u 
[0018] mimio^mtRu tfrt>tez>-&& (-« 

-^^cDx iSStt/f 3<D^*t<D|l|^£|g]2&T/II] 
3(c^i- 0 r^e> 11 2^.^121 3 75^^-5 J: 5tC s Sll S¥ 10 
WTt^WfiJ-^^ 2 0 a t%^^T*W#-^^Ji. SSttS 
3CD«:^(0(pl±^Jt)^n-5. Ld^b^^f>, 
^TC^roSiJ-g-^ 5 0 a t%5r@^.-5^-g-|ctt, 
**fc«TUr^5 0 :o:ii>b, |g l i¥<£>5ci!ti: R 
ui:©-S-ASr*att&«TJftJB2»c«[ffli-5»&, Ru 
<Dm&LVc*S 0 a t%^±tt5r LV^i^ 

[0 0 19] fc*5, El2S05|2l3fc*Ufc^(i, BStt 
B3roffifi!c£Co7o-N i„-Pt,,i:U ltt!3© 
Kfffc 1 5nmtU i£8Stt&JSITit!jJl 2 <7?Jg£J?: 2 0 n 20 
mirLfc ID2S.tl 5 l2l3{c*3^T, ISSttlttf? 1 & 

(D7tm<Dm-£Z [a t%] T?^U ^$*liB£t£Jf 3 tf>® 

[0 0 2 0] ^+4^JSTiffiJl2^^$tl-5R 
u^fl-©^ i Ltli, W, Mo, V. NbRXfC (.&, 
T, rtt^<05u^^^2S¥i:#-t-So ) 

ife^2^r^?3^2pW5c^i:R u iro^ffeSI 

□~, r u <Dm.i$.ittf 2 o a t %i^jir'fc5 r t l 

V\ 30 
[0 0 2 1 ] Z.tlbf^2m<Ovr.mtRu kti*bt£Z>-&& 
(— )KstRu,<,o ,Q,f$t. Qtt^2i¥W7C^^* 

-to ) &#m.&&mTi&m 2 (c:^ Ltcm^mmmc 

ol^T, -^^»x t6£ttJS3C0«^i:<O^^12! 
4(C^-T 0 HH^ibfiJS <t ^2Sf«5t;^Of"J-g-7)5 
8 0a t %e«*T'CD^-g-^(i s ^t4g 3 <D®mt)<Dfa 

±&mtbbtiz>o LfaLtztfb. m 2mco7im<om-^tf 

20a t%^Ix.5t^l:ii> &mt)(Di&Ttf&btl 

£>„ rcort^b, ^28¥OTc^i: R u i: 

MSTSii 2 R u <Dm.l$.l£Z 2 0a 40 

[0 0 2 2] £(bK, #8&tfc£JgTi&Jl2{C^*£i"l,5 
R u £ktt-<D7i.m k LTIi> Cu, Ni, Pd, Pt, Y 
StfC mibO5c^^^3 8¥t^-rS 0 ) 75-P> 

Ktt^MTJfig 2 *L5>fg 3»W7Emir R u k 
-QthZm-S, R u ©l&J&lfc/SS 8 0 a t%£l±ffe5: t 

[0 0 2 3] rflbf 3»rojiSiRu ir 

(— iS^Ru.o. .R.-eS-T, RI*^3i¥W7c^^* 50 
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-To ) £#BStt&STiteJi 2 ^itmn.&&mmz 
oi^t, — aa-s^wx km&m3<D&mt)kcnm&$:® 

5\z;jk-f„ m5frbmz>± 0\z, $£3&<D7imkRu k 

<v-&&&#m&&mTi&m 2 \z&m-r&m&\z&, r u 
(D*&&.m-tz®&ki£®iLr. m&m3<o&mt>*m 

n 3 m<D7tm kRuk (D^^m^mrmm 2 

m-tZ>m&, R u <D®.l$.l£tf 8 0 a t%Ul-hT-fc5r k 
AW&L\,^z.k 
[0 0 2 4] rtbt5ll2 7!;Mll5^^LfCot 
W&mm LfcS^IEli^tfct-SJ^-ai, R u £ 2 0 a t 

[0 0 2 5] a^lE^&ftf-fc^T, Ru5;tt 

5#B£t£&JiiTitiiJf 2 ;6*BH4Jf 3 <n$km?)Zfa±.is*kZ> 

tfi&zmttttfr, Rufrtbt£z>#m&&mTmm2 
k$s m^mmm&k lti4. ^att&jsattjt 2 

attS«l £«^#t££ft±£*6fci6l;iff^l 0 nm 
CDC r TifeglSriaiS' U r CDC r Ti(6l!I±lc:, RuH 
^•5^tt^Ti&Jl2S.t>*Ji:^- 1 OnmWCo,oN i 

6 (ctf-To 

[0 0 2 6] rrome^ej^j-SJ; ^tt^MTife 

Jl2^i¥^.^0nm, -tfiioib. C r Tillltltti 
3 Sr ® 1$. L- fc^-g- iJt^LT, filA^CT-tRuTi^^C-S 

mt>tffa±.L.x\,^, mz. #Mt±&mTi&m 2 comm. 

tt^ST«i 2 co^J?^ 1 0 0 n m*® ;t$4§-£-|cte, 
2li, 2 nm~ 1 0 0 n m<DJ¥^-efc5i#-3-K«£t£Jf 3 
[0 0 2 7] $?>{^ ^tt^MTlfeJi 2J4, RuiR 

ttg 3 cDt%^ £ (6] ± ^ i± 5 ^ ^ <t »9 mi 2. i i tf T* 

[0028] z.<D&mm&mTt&m 2«. 
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TifcJI 21*. 0. 2~10at %(D%\-&X'8tm%.Xf/X 
l^^nS^fi.O 5 /Xli^WSiJ-g-^0. 2 a t%* 

tL5®f^S.U ? /3?.fiS*©SiJ-^^ l 0 a t%!rgx.5i 
-g-|Cf4, aSttg3©«BS^)Sr®/i?$*5J«-4S&5. 10 
10 0 2 9] WWl:> #««4&JRTityg2aSRu,.o 

frbtez m& t #m&&mTi&m 2 a* r u , , o, t> * 

S3 k LXf&mi 2nmT'fc5Co„ P t, 6 Pa SrffiV" 1 
[0 0 3 0] l2I7^e>*Ji«fc IM^ii^Ru 

^7^fV->7h) * s at>tt<5o :ffl^7'fW7b 20 

*RLfcRu„0, *»5>*5*«tt4fe«T»Ji 2 SrfljV^ 

5, 

[0 0 3 1 ] R u,,,fl»kft5#fiJH4&JRTilfiJI 

2 JhfcJgj*3;h,fc«ttJi 3tRu,iOi a»e>*5#w*t 
&JgT*SJl2j2,^j&$*Lfc«t$E3 tKo^T, mit 
fti»SrSJ^ LfcM^^H 8 td^-T. El 8 (d^-TJ; 5 id, 
Ru,..a»fe*3#«tt&mT*Jl 2 6EB 30 

-£ldf4, «B*iI*i6l©fiW*2fttJ«a«Wl2t blzWL'J? 

l^J4:aEYI:$*5wi^T?#*ii:as*S»j:*l*. 
[0 0 3 2] £ibld, #8£t£&JlTit!lB 2 14, R|R.Rtf 

£*fc^M3S/££*i-5 t>WT-&oTt>&V\, wilbl^ 40 
?tUDt§;<frXk. #&+£T«!lJi 2 (4, ttttS3(D«ttA 

[0 0 3 3] — Ruf4, Si, A 1 mtik&VXm 

£fc-«*aaiiiLfc*e\ inn*, mitvoRu 
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[0 0 3 4] ?7=-=.7ffimZbZGkik®k LTI4, #J 
X.f4, S i O. , A IjOi, TiOi, T a j Os , Z r 
O, Y 2 0, , MgO^riS^lf ?>^5„ £fc, if 7 -=l=7 
m^h^mcmt Lttt, #J;U4, T i N, BN, A 
IN, Si,N, , T a N^^lf btlh* £ bid, ^7 

-~ymm*tz>mfcWit lt,4, 0^,4, s i c, t 

i C, B,C, T a C^^^ff bttSo 
[0 0 3 5] A^K, RuliS i 0 2 £rife!ra1-5 d t 
,d4oT^7^7flt>££: Lfc*»ttAJIlT«JB 2 

bfc 0 

[0036] rcoi:#, ^JKtt&JSTJfcS 2 toW-frit 3 

0 n mt'i) 19 , RutS i Oi i cd£&EScJ£>J s R u £r 8 0 
mol%, S iO!5r2 0mo 1 %irt5'b©T*fo5„ 

C r d>?)45T»B©ISSli3 0 nmi: Lfc. £ 
<b(d, S£t£Ji3 i: t-ixJpjxff 1 5nm<£>C 

o„Pt,,B,0„S:fflV^. £<b(dlfe7d, ^tlh&M. 

Sri 0 nm, fflSS»JSr2 nmMLfctroSrfflV^fc. £ 
"bldSfc, K»S£tts E»h5y^«#l. 2 M m, 
^■f y/f)5S0. 25/im, S4h77^iii ! 0. 9^ 

[0 0 3 7] rcl^y KSrffli/^TfS^S^Srmv 
HfE«i£-S ty^Xt05g8#S:S|^L^*Srl2l9^ 
1". IH9{e:*jv>T, 8t«i,4, lB®o«fet) SUISSE 

«*&{l2Lfcffl-efc5. Hl9d=>P>W5<t 5fd, RulCSi 
tfcfeJSTttSJg 2 «r*i-*»ftia»tt;flc»4, C r SrTittBI 

biV><X7SS/j>£< iot^j. wc, iisa&ieftffltt 

^c:*3V^T, C r ^TffiK b l,tZ&-&<om&<kS 4 Xk R 
ulcs i O, Sr»t5rttict^7=.a7Mi: 

fflrtid^, RutS i O^SJDtSrtl^iot^ 

(4, ^IS»^^^:# < Ltt/'fXiS/hSv^*, « 

[0 0 3 8] irr^T-, r©BS^f5»j«(*:{c*5^T, SS 
i±S3(4, mmm, *;*yf> y Vi/ffi§gV>(47< 

*^^5tco, Sv^^4, w*tP>5c^{e:P t , PdSt>*N 

1 frhm&flZ>'PK< b t la^TC^SrmiJDLfct©?: 

[0 0 3 9] &Attttfffit», CoSU/xiiF 
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elC*tLTPt, P dRXfN i *><b3tf ixS^fc < k fc 
R u , o o 36* h * 5 #«ttfe&JRTifiJI 2 * W*"CfP 

«tt»«i©a«ttsa-e*iBtufct<o-cfc5 0 

[004 0] r^Hll 0^b*J5i5l-, RuMIt 
&JgTJJSJf 2tCfflV>fcC o 10 o - Ptjll C r £Ttf! 10 

<t <9i#*PLTV^ 0 Ptfi^20a t%J^_bT^ 

[0 0 4 1 ] B&ttJI 3 <Djf.frl^ 1 5 n mKlt' 

fe5- 8ttl3 0f^^l 5nm&i±t 

«tt«3 0flE*t«»y3i:<DBBffiSriai 1 ^*i" Q 20 
ESttJf 3 k LTteC OnCr„Pt„^45 

1 0 n mOR u IO o $rfflWc 0 

[0 0 4 2] Ell l^fe*IJ5 ± BM4J1 3C0J¥£ 1 

5 nmlgt«^m^^ot^!), $H4J1 3 
^ 1 5 nmK±Ol^^M*^LTV^5 e ^<D 
Z-kfrb. Kttl3(Df J>Sr 1 5 nm^_Liri-5^^tc 

[0 0 4 3] I^Ittl 3 Kite, Cr, Mo, 

W N V, N b , Z r , H f , T a , R u, R h, I r , 30 

Ti, b, pRvtcfrL>mt~£tiz>'j?te< kh—m&Tzm 
[o o 4 4] mM-r^^mxit^^comm&n, o. 5 

a t%~2 5a t %t?*>S r. t TcSfXtt^ 
&<£>8$jD&d$0. 5 a t%*SBT?a>5»-fr(Ctt % /^X 

fc, 7C*X«-&&^aSJP*3dS 2 5 a t%$rjg^6®^^ 

[0 0 4 5] £<btc*fc, 8Htl3i:(l, Ifty-i'X^ 
fi«i-SBWT\ ift*Xt//X#i**S:0. 2 a t %~ 

1 5 a t %<Dmmxmix\-tz>^k*m& km^- 

/X»a*OSgftl*AS0. 2at%*it?fc5iHR: 

xv/x«a*^aasa*^ i 5 a t%£r@;t SW^t- 
[0 0 4 6] $£>ttl*fc, 8tt|3(i. S i 0 2 , A 1 2 50 
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0. , TiOn TajOi, ZrO, Y 2 0 3 &t/MgO^ 
<£>®Hfc#3, T i N, BN, A I N, S uN.RXIT a N 

^m.itm, sic, Tic, b« cmt a c^<om 

^ 3 3&s«« ic: L fc ^ 9 = * 9 «3ft * * * 6 

[0 0 4 7] 8£t£Jl3f3\ Hll 2i,^i~X 

a«**bT*5r LV\, :^»rlllll R 

u*w»6>ft5d\ ifcvMiA 1 , Ti, v, Cr, f 

e, Mn, Co, N i , Cu, Y, Z r , Nb, Mo, 
R h , P d , Ag, H f , T a , W, I r , P t , A 
u. Si, BRZfCfrbm&tiZ'JsteK kh— mtRu 

&m®t£«@ii otMii i t^s*-S(«*nfc<> 

[0 0 4 8] #Kl % ftmm 1 Kt Cr, Mo, W % T 

1, Ta, Nb, Ni, Cu, A 1 , V. Zr, Hf, 

c, B&tfs i frbte&m&mi ?fr—7k U SiO 
2 , A 1 2 0 3 , TiO z , Ta 2 0 3 , Z r O, Y 2 0 3 5:t/ 
MgOOKftft, TIN, BN, A 1 N, S i 3 N<&t/ 
T a NOM>fW^V>teS i C, T i C , B« CStfT a 
C 2 ^yu-^i: Ufc£*fc, fg 

i ^Vu-^Xtfg! 2 ^/u— zffrbm&ftZ>'pt£< k h- 

Mil lte, KS^^^M^tt^flll 0R|O»«tt« 

^i¥m&mmzmwTi-z>^kt)^mktez>o ro/c*. 

[0 0 4 9] Sfc, ^WJl 1 l(i, *2 0^-^6 
[0 0 5 0] ^^(-, 5>WfJB 1 m2<D?sl'—7ti* 

<o *f)\s- h main z> <p 4<tt-a^b45i^a 
^tcig^fi-^ - kfrfimkt**), s «< xj&ft&mm\z& 

[0 0 5 1 ] i:r>5T', IOBtti3fi, Co, NiS 
tfFe©'>4< i t> ia^&«&^RBttjni(i P t , 



( 7 ) 

11 

fiStt® 3»cioV^TH, Affile:** LTB&^SiSft^pintcff 
Jl 3 Sr#BH4&JRT«SJg 2 ±K:»jfci-S Itiaot, 

[0052] jyfctttc, jaflHf^EE 
flsti-o^-csa^bfc^m^m i 3ic^-r 0 10 

^^fE^tt^io^Tte, J5^0. 4nm©CoIt 

ff^-o. 6 nmop dmt*2 ommmm^mm^ti 

tL^r*n3 0 n m t Lfc, 

[0 0 5 3] El 1 3^b*JS i Ru^WS^I 
tt&STi&S 2 «r*i-S««llB««E<*:f4» P d *»b<t« 

ITWI 2 ±{cSK^f5®ffl©atte 3 «t5i 20 

[oo5 4] •cmtft^jimfty'fx^omi 

MEfri: P d*»64*TilMI«r*i-»ai»B«BE*4:teo 
V"-C»lJfcLfctt*4rBl 4 rrT% m<b8£5l 

0. 6 nm£>P dBS«t£ 1 5 J1$»^#JK8IS LfcAI 
ft^Stt!3t U T i T«JJi±fc#«H4&«T» 
€ 2 aSvttTiiWi 3 Lfc. 30 

[0 0 5 5] Hll 4A>t)fi|5J;pl:, Rui>5>i5#« 
tt^MTSfiJl 2 Sr^S^IE^frfi, Pd 

rt^b, #tM8tt&«TJft«2±KSilH8&ie»ffl<0« 

«*E*«:fT 5 - t #-T?§ 5it ds«5„ 
[0 0 5 6] i©««IE«MEf*:»::*sv''T, 
SfiiiLtll zKUxf uyfu7^u-h, 
fuvt7?i — hKV#y*-#^i' H§©^ittS: 40 

Eld h 7 y ^ffi«*m©fcit>«)«3H«)*l!0ia*, 
MtiLTZ Zbtf^imkteZtctb, hy y *4fc«tftttHt# 



2001-291230 

12 

[0 0 5 7] J:»LfcJ:5fc:«J*3ixfc«*fB»lfcfl: 
#8*ttS« 1 ±(C^Ktt^J®T*e 2 Rtf«t!fejg 3 

^jfeX'tt, *«tt&JRT«WS2St«KttJi3Sr, ^rix-t* 
ftl 0 O'CWTrofaMT-fiJcKi-^,, 
[0 0 5 8] r.*Lb*«tt&«T«»2Rl«BttJi3© 

[0 0 5 9] $P>(C, ^^ y ^y v^tefcifuf, Jb3$ 
tt, S i 0 2 ^»-fe7 5 Lfc*— y 

[0 0 6 0] *«ttA*T«»2atWKtt 

[0 0 6 1 ] fc*S, S*t£Jf 3 * : &J&-fZ>mTMt LT> 
#at$&JRTifeJi2*ffi0y>&< t fc-£BSr— SS;^^^ 

ffi*0XLT*5< zbtWiz Lv\, rtutcj; 9B£t£/i 3 i 
#»ttA«T*JI 2 t ©ft#AS:i6i±**5 r ir 

[0 0 6 2] r. O^fe-Ctt, ^«tt^ST«fiS 2 

•pJdR u 5r 2 0 a t %W-hcDfiJ-£-T*-g-W-r5fc*!>, 1 0 
0°C^«x.53!JP1^^L/j:< it»ffll3 0ft8*tiSi± 

AJRT*B 2»t«»ttl 3 ^j^SIi-S^lc l 0 o-cwt 
tt5^ t755T-#-5o fV*X.5t, *#)ST-tt, 10 
0 t^Tro?ag*#Tt^«MITII 2 St/®Ett^ 
3%MLtt, Bv«^l:tt5«tti 3 $:Mt 

[0 0 6 3] *#St-CJ4, »Mi™i2S 

tWBttJS 3 *m&irZ>mz. 1 0 OttlTi: Lt^St 

-g-ct, Si#«ttS«i©»^K±T-#5, :©fc 

ttmz otitis 1 1 lt sjm^m-r 
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[0 0 6 4] 

immm) &%.w<nnmmRzfit®imi^\,^xm 
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Rxfvtgimm. ^MiTiixt/atti^ i o o*c 

So 

[0 0 6 5] 
[Jtl ] 







Tift® 




m mwmvimm 










Ru 100 50nm 


Co 70 Ni 30 1 Onm 


1.8 


HSS0I2 




Ti lOnm 


Ru 72 B 28 20nm 


Co 80 Pt, 2 Ta a 1 4nm 


3.3 






Cr 30nro 


Ru a7 B a N s 30nm 


80mof%Co fl0 PWft~20moKBN 18nm 


3.5 






Cr lOnm 


70mol*Ru— 30mol%SiO 2 25nm 


70molXCo 70 Pt ao — 30mol«SiO 7 20nm 


4.0 






Ta 5nm 


Ru as Cu lS 20nm 


[Co(0.3nm)/Pt(1nm)] x 22 


4.3 






Cr 50nm 




Co7oNi ao lOnm 


0.3 



[0 0 6 6] r©g l {Ctf-TJ: 5 K„ #S£tt&JiTifeJg 

u sr 2 o a t %&.±sm-rz>mi&m i ~*i6« s x 

m. C r T«6S±t-flSttSSr^Lfctt;|SEfiajtM:tS£L.T 
[0 0 6 7] Sfc, il 2 \Z7jk LjfcJ; 5 fr&JS«t3=j$lg 

f^sa l . stiffs i ltisy-f x(s«a*sr«w ufc. 

r<Di:#, Hlfe0i|i: Ltli, ^Mtttt&K-hfORa: 2 0 n 
0 nm<DRu, s -O* A»£ft5#*8tt&JRTiteSSrj£IK 



20 



m©co„-pt„«m % i <Dm&m±.iz&mm 

SrriWU #»rB-hfc:Jg2<E>8H4Ji£ LTSl 

£ft^2l«S0U9 fe^KLfc, rixb*Jfi0ij6~^lig0ij9 

[0 0 6 8] 
[^2] 



r 



gaps 
ESI 





AG 


*Vp-p) 


S/N(dB) 
28 I 


Ru 3nm 
Cr 2nm/Ru 1 nm 


1.2 


36 


SIO* 2nmx / 80mot%Ru-20mol«Si02 




1.1 


37 


I 4>»rgfcL 


1.3 


32 



[0 0 6 9] I(Di2l^tJ:p^ #BfJi«:ERLfc 
Sttfeffl 7 -HJ60iJ 8 ft, $HW«*E£*^3l»0»9 2:fck 

mm&f^fy 3 nm<DRu! oo t IsfzMMW 6 (DWr-S. ^ 30 

i (Dmam km 2 comvkm t om^»* wtasf^ffl 

[0 0 7 0] ^ttXtt«r«rattK:KXLfc 
3IJS0iJ 9 — 3IJ60iJ 1 1 ^o^-Cft^O{t^SJ^L7t 0 
*SS£rS3fc*-r o rixfe3llS«9— l l 

so^U ^^i^ttI^COe6-Pt l5 -B 9 -0,o^ 

40 

[0 0 7 1 ] 
[^3] 







&&:fc(kOe) 






3.8 






3.8 






3.7 



[0 0 7 2] ro«3lc*tJ:pK, HMBtt««a*^1* 



-So 

[0 0 7 3] 

0 a t%«±**+-5#«tt&«TifiJB«:*U I©^ 
/^XJt (S/N) T*I2^lf^-r5r ir^nTfgt^So 

[0074] stfc *&w\zmzmis.n.mm&<nmmjj 
mm, &m&.m®.±^ i o ot»T©##Tt-R u ^2 

0a t%W±**i-5#«tt&«TS&»«rMM&U *® 
^ 10 0 < CWTOT*« : T-eJt?B^8Stt&JRg±(r^jR 

Cfcfitf, l o CC^S^-SiP^lci <o j^X&Lfttm 

[0 0 7 5] W±C0ot 5 «-«^^tVfc*BB^t-#-5^ 
^m'tll 0 O'CtATOffiff-C^LT'b. Ru2r20 

#£o ^o^&tci^fi, uttSEak-p-bas^flr 
*3*y-rxtt (s/n) T?ie»f5±^rii6*«ftie«a* 
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im i ] *&wiz&z&%f£mm#<D-mf8.m*7F-r m 
[0 2] mim<OTt&<om)ia&tmmm<oi%mj]t<z>M 
[113] mim<07tm<Dmiia&tm&m<oi%mt>k<D& 

[is] $&3&<n7cm<oma*km&m(o#mt}b<DK io 
[16] &m&&mT)&m<z>m%-km&J8<z>$kmt)k<D 

[07] (a) Ru,..*»f,<e5*att&«T%»Sr* 
fo«3, (b) Ru.. Os/S^/jSWKtt^JSTiftSSr* 

[08] (a) R u <cS*«tttife«T«!lJi 
•9, (b) R u„ O, «»5><e5#»tt^IT«*S:tt 



#Bfi 2001-291230 
16 

[0 9] ^5 = a7*3t«r***fllttA«T«»*r*i- 

[0io] r u,.. ^flStt^JBTflfigro®:^.* 

[011] m£J|ORV2:atttJ|0!>fiWA2:«>BBfl(fir« 
■?-*H*fe0-c>fe5. 

[0 12] Sttt«Oflli«)«fiJl«Sr*i-»SBWfiB0-C*> 

So 

[013] Ru,..d»t5ft3#18tt&«TifiE£W-rs 

It SfifcllMf t IE*l6lO(S8Mj £ ©BWR«r*-f«H4 
0T-fe5 o 

[014] R u,..*»e>* 5 #«H4A«TKWB 

[fffomwi 

1 ^st«ts«. 2 #mm&mTwm. 3 msji, 
1 0 *mmmmm* 1 1 
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mm 2001-291230 



[IDS] 



[(216 ] 



O 

X 





R 




C u 




— N 1 




— Pd 


















J , 


-i i i 



0 20 40 SO 80 100 

7C38§8*8QS. x in Ruiod-xRx 



im7] 



R u 97O3 



BLS 





0 20 40 60 80 100 

R uJBS. tR 0 ( n m) 



{ e)T*feJ8:Ru 
fflrfb » M 



RU97O3 
fflHt.M 




HI KOe) 



10 9] [110] 
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[011] [0131 




o' 1 ' ' 1 1 

0 100 200 300 400 500 
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